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1. MOTIVATION AND RESEARCH OBJECTIVES

With the development of the internet and mobile technology, the market growth
of smartphones has attracted attention. Although smartphones as general mobile
phones allow users to contact other users, they have different characteristics from
general mobile phones. First, they usually have large size of high-resolution
touchscreens. And they allow the access of standard web pages through Wi-Fi and/or
mobile broadband. Finally, users can install and use different applications on them
(e.g. Litchfield, 2010; Wikipedia, accessed March 2012). Thus, smartphones
facilitate people to solve ordinary problems in life or work through the convenience
of different applications on them.

Gender has been shown of importance in users’ adoption of technologies.
According to the investigation of MIC (2009), the products of top year sales bought
by male online are regarding computers and communication. Nonetheless, the
products of top year sales bought by female online are textiles and up-market dress.
In addition, in online auction, dress and clothing accessories are mostly preferred by
female buyers, but computer hardware and software, PDA, mobile phones, and
communication devices are mostly preferred by male buyers. The phenomena
indicate the possible impact of gender in adopting the communication and
information technologies of smartphones. It then raises the importance of
understanding the influence of gender in users’ use of smartphone.

With the development of mobile phones, it allows users to use e-commerce or
e-learning services through the platform of smartphones, such as on App or Android.
However, it needs users to own smartphones first before their use of the services.
Gender has been shown of importance in users’ technology adoption or use. Yet,
limited studies explore the impact of gender in users’ adoption of smartphones.
Masculinity implies gender meaning. This study is therefore motivated to clarify the
impact of masculinity of smartphones in users’ use behavior.

The theory of planned behavior (TPB) receives its attention in IS research (e.g.
Bhattacherjee, 2000). It provides a theoretical foundation in explaining human
behavior (Ajzen, 1985; 1991). And it indicates the importance both attitude and other
constructs, including subjective norms and perceived behavioral control, in
individual behavior intention. This study then makes an empirical study based on the
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theory. The clarification of this study facilitates to understand gender impact in
acquiring ICT (information and communication technologies) and avoid further
gender difference in attending e-commerce or educational e-learning opportunities.

2. LITERATURE BACKGROUND
2.1 The Theory of Planned Behavior

According to the theory of reasoned action (TRA), human behavior is affected
by behavioral intention which is influenced by his/her attitude toward the behavior
and subjective norms (Fishbein & Ajzen, 1975; 1980). Thus, human behavior is out
of individuals’ total volitional control. The theory does not include the factors of
environment or resources that are important but out of individuals’
self-determination (Ajzen, 1985; 1991). Thus, to increase the explanation and
prediction of the theory of reasoned action, Ajzen (1985; 1991) proposes the theory
of planned behavior (TPB) based on TRA.

To consider individuals’ perceived impact of environment and resources in their
behavior, Ajzen (1985, 1991) adds the construct of perceived behavioral control
(PBC) to indicate the possible impact of actual limits in human behavior in TPB.
Perceived behavioral control reflects important core assumptions of TPB; it
considers the limits in real life and improves the explanation of TRA. The theory is
then widely adopted in social psychology and applied in diverse research areas
(Bhattacherjee, 2000; Chau & Hu, 2002). The model is shown in Fig. 1.

Attitude \
Subjective Norms Intention | Behavior
e A
I Perceived Behavioral I
: Control I

Fig. 1 The theory of planned behavior (TPB) (Ajzen, 1991)

According to TPB, the occurrence of human behavior is mainly decided by
his/her intention. Behavior indicates individuals’ reaction to goals in specific
situation. And intention indicates the strength of individual willing to perform some
activity; it is also usually adopted to predict and explain actual human behavior. In
TPB, intention is affected by attitude, subjective norm, and perceived behavioral
control.

TPB has received its attention in diverse research area (Armitage & Christian,
2003). With wide application of TPB in human behavior, this study adopts the theory
in its investigation of consumers’ use of smartphones.

2.2 The Impact of Perceived Masculinity of Smartphones

Self-concept refers to individuals’ self-cognition about themselves. It indicates
the way individuals see and treat themselves. It also reflects the overall view and
feelings of individuals about themselves. Self-concept then plays the basis of
individuals’ self-identity forming, development, and change (Dusek, 1996; Sirgy,
1982).

According to the perspective of self-image congruence perspective, consumers
show or express themselves though the things they buy or use (e.g. Jamal and Goode,
2001; Dolich, 1969; Graeff, 1996). When the image of products fits with consumers’
self-concept, consumers purchase or use the products to define, maintain, and
strengthen their self-concept (Birdwell, 1968; Grubb & Grathwohl, 1967; Grubb &
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Hupp, 1968; Zinkham & Hong, 1991; Sirgy, 1982; Wallendorf & Arnould, 1988).
Thus, consumes’ purchase or use of things is affected by their self-image.
Consequently, consumers like to purchase or use products that fit with their
self-concept since products indicate the extension of their self-concept. And with the
congruence of product image and consumers’ self-concept, consumers gain
psychological peace (Sirgy et al., 1997). When consumers do not like their true self
and expect to become their ideal self, they can also enhance their cognition of
self-concept through the purchase or use of the products that fit their ideal self.

In gender and technology research, the relatedness of technology and
masculinity has its core impact (Grint & Gill, 1995, Han, 2010). Technology is an
important instrument in modern society. Its importance is not only shown in practical
use but also reflected by its social value meaning in the social culture, such as gender.
Gender is a social structure which relates to the allocation of social resources and
also indicates a model of practice in ordinary life. Masculinity and femininity are a
structure of specific gender relationship. It indicates a practice structure of male and
female in gender-related occasions. Therefore, masculinity reflects a gender
relationship model in a social culture context of specific time and space. It is also a
series of relationship interaction process of individuals in existed gender order
(Connell, 1995; Han, 2010). Consequently, masculinity and femininity exist in
history, economy, culture, and politics in tangible life. And when people try to
conceptualize the meaning of masculinity and femininity, they need to consider these
situations in the larger context of gender order relationship (Dasgupta, 2003; Han,
2010).

Connell (1995) deconstructs masculinities into hegemony, subordination,
complicity, and marginalization. Among them, hegemony is a most widely
acceptable form. It is collectively common consensus and consent, and mainly
achieved through culture, institution, and persuasion that are agreed and participated
by marginal people and subordinates (Connell & Messercschmidt, 2005). He
indicates that hegemonic masculinity has also been an ideal gender practice
configuration in the society (Connell, 1995). It provides the legitimacy of men to
maintain their dominant position. It is a historically changed relationship, challenged
and changing in different society in history (Mackinnon, 2003). Connell (1995)
indicates that masculinities cannot exist alone; they are also power hierarchical. Thus,
masculinity exists in different forms and is multiple.

Masculinity implies the impact of gender. Some scholars indicate that
technology is a representation of masculine culture; it reflects human beliefs and
desirability toward masculinity (Wajcman, 1991; Cockburn, 1992). Men’s
masculinity is defined by their proficiency of machines and technology, and
women’s femininity is defined by the lack of interest in machines and technology.
Women are described as non-technological, dominated by men. Technology is then
designed not to fit the needs of females. Men maintain their masculinity through
their proficiency of machines and technology, and women maintain their femininity
through their strangeness of machines and technology (Wajcman, 1991; Cockburn,
1992; Giant & Woolgar, 1997; Graeff, 1996; Birdwell, 1968; Grubb, 1965; Dolich,
1969; Jamal & Goode, 2001; Connell, 1995). Consequently, the proficiency of
machines and technology reflects gender difference.

Consumers’ purchase or adoption of products is related with the congruence of
their self-image (Malhotra, 1988; Ericksen, 1996; Graeff, 1996; Birdwell, 1968;
Grubb, 1965; Dolich, 1969; Jamal & Goode, 2001). The adoption or use of
technology also implies gender, such as the connection of technology use and
masculinity, and the connection of technology not use and femininity. However, few
studies measure products masculinity to clarify the impact of gender in consumers’
consumption or use behavior of technology. This study is then motivated to measure
the masculinity of smartphones based on literatures, and clarify its impact to reflect
the impact of gender in consumers’ adoption of the technology in the social culture.
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However, not all technology users obey the tradition of the connection of
technology use and masculinity and the connection of technology not use and
femininity in adopting technology. To further understand the impact of gender in
technology adoption, this study does not focus on females who adopt and use
technology, but focuses on the impact of masculinity that implies gender. And this
study gathers data from both male and female users to understand the impact of
perceived masculinity of smartphones in their adoption behavior.

2.3 Research Hypotheses
2.3.1 The impact on users’ use intention on their use of smartphones

According to the theory of planned behavior (TPB), the occurrence of human
behavior is mainly decided by his/her intention. Behavior indicates individuals’
reaction to goals in specific situation. And intention indicates the strength of
individual willing to perform some activity (Ajzen, 1991). Therefore, the hypothesis
about the impact of users’ use intention of smartphones on their use is proposed.

H1: Users’ use intention of smartphones is significantly associated with their use
of smartphones.

2.3.2 The impact on users’ use intention of smartphones

TPB includes the construct of attitude to reflect individuals’ valence regarding
the behavior, and the construct of subjective norm to indicate the social impact, and
it adds the construct of perceived behavioral control to clarify the influence that is
out of individual autonomous control (Fishbein & Ajzen, 1975; Ajzen & Fishbein,
1980; Ajzen, 1985; 1991; Taylor & Todd, 1995; Hsu & Chiu, 2004; Leonard et al.,
2004).

Smartphones, indicating the image of high-tech, are technology of increasing
importance in practical life. Attitude reflects individuals’ valence regarding the
behavior (Ajzen,1985; 1991). It is also shown of importance in human consumption
behavior (Howard & Sheth, 1969; Engel et al., 1995; Nicosia, 1966). This indicates
the possible influence of users’ high-tech valence in adopting technology (Cockburn,
1992; Wajcman, 1991; Chen, 2012). This study thus clarifies the impact of users’
attitude of high-tech on their use intention of smartphones. The hypothesis is
proposed. And bases on TPB (Ajzen, 1985; 1991), the hypotheses about the impact
of subjective norms and perceived behavioral control are also proposed.

H2: Users’ high-tech attitude toward using smartphones is significantly
associated with their use intention of smartphones.

H3: Users’ subjective norms is significantly associated with their use intention of
smartphones.

H4: Users’ perceived behavioral control is significantly associated with their use

intention of smartphones.

2.3.3 The impact of perceived masculinity

Gender is a social structure which is regarding social resources allocation and
practice model of daily life. Masculinity is then a gender relationship model in
specific time and space of the society; it indicates individuals’ series of interactions
process in specific gender order (Connell, 1995; Han, 2010; Chen, 2012). If gender
differences are maintained through the proficiency of machines and technology,
perceived masculinity of technology then implies the meaning of gender and
possibly affects users’ adoption of the technology.

Aarts and Dijksterhuis (2000a) indicate that the activation of goal-directed
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behavior depends on goals and thus, automaticity triggers the occurrence of
automatic behavior. In specific situation, when the same choice is often sought by
individuals in their mind and is later actually implemented according to their
decision, the association between mental representation and goal-oriented
performance representation then appears (Bargh, 1990; Bargh & Gollwitzer, 1994).
And when the association between mental representation and goal-oriented
performance representation occurs often, the association is strengthened. The
constant occurrences of goal-oriented performance representation also make the
trigger of corresponding mental representation become easy. Consequently,
automaticity reflects the association of goal and behavior, and behavior indicates the
instrumental role to accomplish the goal.

Aarts and Dijksterhuis (2000a) indicate that automaticity represents
goal-directed behavior. And the activation depends on goals. Goals explain the
activation of behaviors. They also empirically testify that automaticity triggers the
occurrence of automatic behavior. Jacobs et al. (2011) also empirically clarify the
impact of automatic and non-automatic motivators on attitude and perceived
behavior control in the theory of planned behavior based on the self-determination
perspective.

Smartphones are recent technology. Perceived masculinity of the technology
then implies the social structure of gender and possibly motivates users’ adoption of
the technology through attitude, subjective norms, and perceived behavior control in
the theory of planned behavior. In addition, as automatic motivator, it also possibly
direct motivates users’ intention to adopt smartphones. This study therefore intends
to explore the partial mediating impact of users’ perceived masculinity on their use
intention of smartphones through attitude, subjective norms and perceived behavior
control, and also the impact of users’ perceived masculinity on their use intention.
The hypotheses are proposed.

HS: Users’ perceived masculinity of smartphones is significantly associated with
their high-tech attitude toward using smartphones.

H6: Users’ perceived masculinity of smartphones is significantly associated with
their subjective norms.

H7: Users’ perceived masculinity of smartphones is significantly associated with
their perceived behavioral control.

H8: Users’ perceived masculinity of smartphones is significantly associated with

their use intention.

3. RESEARCH METHOD

To empirically clarify the impact of users’ perception of masculinity of
smartphones in their use or adoption of smartphones, this study adopted survey
method. The construct measurements included: use intention, use of smartphones,
high-tech attitude toward using smartphones, subjective norms, perceived behavioral
control, and perceived masculinity of smartphones. All construct measures and
operational definitions were based on existing instruments and literatures. All
measurements were to be self-evaluated by the learners themselves, using a Likert
seven-point scale ranging from (1) strongly disagree to (7) strongly agree. The final
questionnaire was verified before formal survey. The respondents indicated the
measures were well understood, and the questionnaire was then used for formal
survey.

3.1 Data collection

To gather data from users of smartphones, an online questionnaire was built.
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The questionnaire information was constantly posted on different forums or blogs in
order to increase the number of respondents. And to attract valid respondents, online
credit scores and drawing lots from valid respondents with gifts were both provided.
However, the number of respondents was too limited. Therefore, this study turned to
issue paper questionnaires by snowballing. Finally, in four months, one hundred and
sixty-five valid questionnaires were gathered.

In filling the questionnaire, respondents were first asked if they used
smartphones. And because some respondents indicated that they used more than one
smartphone in pre-study, respondents were asked to answer the questions based on
their most frequently used (or favorite) smartphones. Description of the respondents
is shown in Table 1.

Table 1 The description of the respondents

Description Frequency Percent Description Frequency Percent
Gender Education
Male 92 55.8%  High School 20 12.1%
Female 73 44.2%  Junior College 10 6.1%
Age College/University 118 71.5%
Below 15 1 0.6% Master 16 9.7%
16-20 34 20.6%  Doctor 1 0.6%
21-25 74 44.9% Occupation Background
26-30 19 11.5%  Student 88 53.3%
31-35 18 10.9%  Governmental and 10 6.1%
Military Service
36-40 13 7.9% Information Industry 12 7.3%
41-45 4 2.4% Banking Industry 9 5.4%
46-50 2 1.2% Manufacturing Industry 18 10.9%
Marriage General Service 26 15.8%
In marriage 106 64.2%  Others 2 1.2%
Not in marriage 59 35.8% Average Monthly Expense of Phones
Daily Internet Use NT$1-600 67 40.6%
Less than an hour 11 6.7% NT$601-900 36 21.8%
1-3 hours 34 20.6%  NT$901-1200 27 16.4%
3-5 hours 52 31.5%  NT$1201-1600 19 11.5%
5-7 hours 31 18.8%  NT$1601-2000 9 5.5%
Above 7 hours 37 22.4%  NT$2001-3000 4 2.4%
Total 165 100%  Above NT$ 3000 3 1.8%

Finally, about average use frequency of smartphones, the results were shown in

Table 2. And about the operating systems of users’ smartphones, the results were also
shown in Table 2. The results indicated that the respondents used smartphones that
had their operating systems for application installation. Thus, the respondents were
valid and were used for data analysis.

Table 2.Average use frequency for smartphones and the operating systems

Average use Frequency Percent Operating Frequency Percent

frequency for systems for

smartphones smartphones
1 Very infrequent 1 0.6% Windows 5 3.0%
2 0 0.0% iOS 37 22.4%
3 3 1.8% Android 104 63.1%
4 30 18.2% Symbian 3 1.8%
5 38 23.0% BlackBerry 2 1.2%
6 47 28.5% Palm 10 6.1%
7 Very frequent 46 27.9% Others 4 2.4%

4. DATA ANALYSIS

A total of one hundred and sixty-five were valid respondents. PLS (partial least
square) was then adopted for data analysis for it was less demanding in sample size.
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PLS is an increasingly and commonly used data analysis method (Beatson et al.,
2008; Drengner et al., 2008; Hsieh et al., 2008). It adopts the technique of
bootstrapping for re-sampling and the partial least square method for coefficient
estimation (Chin, 1998; Gefen et al., 2000).

To verify the hypotheses, this study adopted SmartPLS 2.0 for data analysis
(Ringle et al., 2005). The measurement and structural models were both evaluated.
Each construct was modeled to be reflective in data analysis.

4.1 Measurement validity

Construct convergent validity and discriminate validity were both provided to
verify the construct measures (Komiak & Benbasat, 2006). The underlying factor
structure was also justified.

4.1.1 Convergent validity

Convergent validity refers to the consistency that multiple items exhibit in
measuring the same construct. Unidimensionality, average variance extracted (AVE),
and composite reliability (CR) are adequate indicators of the convergent validity of
measurements (Bagozzi & Yi, 1988; Steenkamp & van Trijp, 1991). Thus, they were
included in this study. Concerning unidimensionality, the factor loading (>0.5) and
t-value (>1.96) of items are both required. The results of factor loading, as well as
AVE and CR, are provided in Table 3. The factor loadings of all itens were higher
than 0.5 and t-value higher than 1.96. Besides, all constructs had AVE values higher
than 0.5 and CR values higher than 0.7. The results indicated commonly acceptable
convergent validity of measurements (Fornell & Larcker, 1981; Chin, 1998; Hair et
al., 2003).

Table 3 Average variance extracted (AVE), composite reliability (CR), and

factor loading/weight of construct measurement

Constructs AVE CR Cronbach’sa A SN PBC PM Ul AU  t-value
High-tech Attitude (A)
Al 0.80 20.53
A2 0.85 27.92
A3 0.84 24.72
Ad 0.65 092 0.89 0.82 23.06
A5 0.82 24.20
Ab 0.72 12.28
Subjective Norms (SN)

SN1 0.92 47.90
SN2 0.86 0.95 0.92 0.94 84.09
SN3 0.92 44.73

Perceived Behavioral
Control (PBC)

PBC1 0.80 19.48

PBC2 0.61 0.82 0.69 0.67 7.93

PBC3 0.86 28.28

Perceived Masculinity (PM)

PM1 0.86 33.07
PM2 0.75 16.07
PM3 0.90 48.98
PM4 0.70 0.93 0.91 0.93 73.69
PM5 0.72 16.02
PM6 0.84 26.62

Use Intention (UI)

ull 0.94 81.23
ui2 0.92 62.39
uI3 0.81 0.94 0.92 0.86 31.20
Ul4 0.87 33.86

Overall Average Use
Frequency (AU)
AUl 1.00 1.00 1.00 1.00

4.1.2 Discriminant validity



In the measurement of discriminant validity, the correlations between different
constructs should be lower when compared with their own extracted variance
explanations. The average variance extracted (AVE) and cross-loading can be
adopted to assess discriminant validity (Kerlinger and Lee 2000). The root square of
the AVE of a construct should be higher than its correlation coefficients with other
constructs (Fornell & Larcker, 1981; Chin, 1998). In addition, the factor loadings
belonging to the same construct should be higher than those of different constructs
(Chin, 1998). The results are shown in Table 4. For all of the constructs, the square
roots of the AVES were higher than the correlation coefficients with other constructs.
The results of factor loadings in Table 5 also indicated that each item loaded higher
on its principal construct than on other constructs. Overall, the results suggested
good measurement properties for all constructs.

Table 4 Construct correlations and square root of average variance extracted

(AVE)

A SN PBC PM Ul AU
A 081"
SN 049 093¢
pBC 033 037  0.78°
pPM 075 051 030  0.84°
uI 037 038 057 026  0.90°
AU 014 025 031 008 064  1.00°

%It indicates the square root of average variance extracted (AVE) of the construct.

Table 5. Cross loadings

Items

A SN PBC PM Ul AU

Al
A2
A3
A4
A5
A6
SN1
SN2
SN3
PBC1
PBC2
PBC3
PM1
PM2
PM3
PM4
PM5
PM6
ull
ui2
ul3
ul4
AU

0.80 0.37 0.38 0.48 0.45 0.23
0.85 0.30 0.32 0.55 0.33 0.13
0.84 0.32 0.24 0.53 0.32 0.12
0.82 0.45 0.20 0.73 0.25 0.03
0.82 0.49 0.29 0.59 0.32 0.16
0.72 0.42 0.20 0.72 0.17 0.05
0.46 0.92 0.36 0.44 0.40 0.26
0.45 0.94 0.35 0.50 0.37 0.24
0.44 0.92 0.32 0.49 0.28 0.18
0.26 0.23 0.80 0.13 0.50 0.29
0.16 0.20 0.67 0.24 0.23 0.00
0.32 0.40 0.86 0.34 0.53 0.35
0.63 0.40 0.19 0.86 0.14 0.04
0.58 0.48 0.28 0.75 0.24 0.13
0.64 0.48 0.26 0.90 0.23 0.06
0.70 0.47 0.28 0.93 0.24 0.05
0.58 0.37 0.29 0.72 0.27 0.10
0.64 0.37 0.23 0.84 0.16 -0.01
0.37 0.36 0.59 0.19 0.94 0.65
0.39 0.30 0.50 0.22 0.92 0.61
0.36 0.37 0.44 0.29 0.86 0.51
0.22 0.35 0.51 0.24 0.87 0.51
0.14 0.25 0.31 0.08 0.64 1.00

4.2 Path analysis

Given adequate convergent validity and discriminant validity, the study
proceeded to empirically test the hypotheses. The SmartPLS analysis results are
shown in Figure 1. The results indicated that all the hypotheses, excluding H3 and
H8 (see below), were not rejected.
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*:| 1>1.96, p<0.05; **: |t| >2.58, p<0.01; ***: |t[>3.29, p<0.001.
Fig. 1 The PLS results
5. DISSCUSSION, CONCLUSION, AND SUGGESTION
5.1 Discussion

5.1.1 Revalidate the relationship form attitude to behavior

The empirical results of this study indicated that users’ high-tech attitude and
perceived behavioral control had significant positive influence on their use intention
of smartphones that significantly affected their actual use. Users’ attitude valence of
smarphones as high-tech and perceived control to acquire needed resources
enhanced their intention to use the technology.

5.1.2 The imapct of perceived masculinity of smartphones

The imapct of perceived masculinity of smartphones was shown of significant
positive impact on users’ high-tech attitude, subjective norms, and perceived
behavioral control. The results indicated users’ perceived masculinity of
smartphones enhanced their attitude valence toward using smartphones and also
perceived control over using smartphone that further motvated use intention and
actual use of smartphones. Masculinity implied the social structure of gender. The
results of this study validated its importance in users’ adoption of the technology of
smartphones, and corresponded the the gender and technology perspective (Connell,
1995; Connell & Messerschmidt, 2005; Grint & Gill, 1995).

5.2 Conclusion and Limitation

With the development of mobile technology, more and more people are
attracted to use smartphones. However, gender is an issue to cause impact on users’
adoption of the new technology and may affect gender in different in further using of
educational learning services or other important mobile service. This study clarifies
the impact of perceived musculinity in users’ use behavior based on TPB.

However, the link from users’ perceived musculinity to their use behavior of
smartphones cannot be established on the basis of a single empirical study. Hence,
we need to be cautious when generalizing the findings. Further empirical studies
gathering data from different culture background are recommended. In addition,
important variables, such as normative influences, are not included in this study.
Future research that takes into consideration these influences is suggested.
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The ratio of the number of gathered data to the largest path model in this study
was about twenty, much better than the standard of five to ten for data analysis
in PLS. The results of the study also validated the significant impact of perceived
masculinity inusers  use of smartphones; thisreflected the importance of gender
in users’ adoption of the technology. The results facilitated the marketing of
smartphones suppliers. The results were also planned to be submitted to indexed

international journals.




